Infection is one of the leading causes of perinatal mortality worldwideaccounting for 36% of cases. Perinatal mortality in Latvia is slowly decreasing: from 7.3 per 1000 live births in 2013 to 6.7 per 1000 live births in 2015. Intrauterine infection still is a global problem and a significant factor that affects morbidity and mortality of the mother and the child.
INTRODUCTION
Infection is one of the leading causes of perinatal mortality worldwideaccounting for 36% of cases (including sepsis, pneumonia, tetanus and diar-rhoea), followed by conditions related to preterm labour (28%), and birth asphyxia (23%). Although most of the perinatal deaths occur in low-income and middle-income countries, intrauterine infection still is a global problem and a signifi cant factor that aff ects morbidity and mortality of the mother and the child [13] .
Incidence of perinatal mortality in the Baltic states is slowly decreasing. If we compare perinatal mortality in the Baltic states from 2010 to 2014, Latvia had the highest perinatal mortality incidence, ranging from 8.2 per 1000 live births in 2010 to 5.2 per 1000 live births in 2014. Estonia had the lowest perinatal mortality, which probably correlates with diff erences in the healthcare system and medical accessibility. In 2010 perinatal mortality incidence in Estonia was 5.7 per 1000 live births, but in 2014 it was 3.2 per 1000 live births. Perinatal mortality incidence in Lithuania through these years remained approximately the same -5.6 per 1000 live births in 2010 and 4.6 per 1000 live births in 2014. Th e highest incidence in Latvia was in 2011 when perinatal mortality reached 9.3 per 1000 live births [6] [7] [8] [9] [10] .
In Europe, 35.1% of fetal deaths occur at 22-27 +6 weeks of gestation, but 28.0% of fetuses die at term (≥37 weeks of gestation) [1] . It is known that one of the causes of fetal death is chorioamnionitis, which can cause stillbirth by several mechanisms -direct fetal infection (e.g. aspiration of infected amniotic fl uid), severe maternal illness and placental damage. Untreated infection can also cause preterm labour -therefore the newborn is more susceptible to infectious diseases and may develop early-onset neonatal sepsis. Th e incidence of early-onset neonatal sepsis is much higher in very low birthweight infants (i.e. birthweight <1500g), and the mortality rate is high -13-25%, with even higher rates seen in premature infants [2, 4] . A study by Metcalfe et al. confi rms that chorioamnionitis also increases the risk of lung diseases and perinatal death [5] .
Th ere are several ways to prevent perinatal infections, for example, screening for group B Streptococcus and giving a proper treatment during pregnancy or labour, screening for urinary tract infections, syphilis, human immunodefi ciency virus infection before and during pregnancy. Gynecologists and obstetricians should also encourage women to have all the routine immunizations against childhood infections (i.e. measles, mumps, rubella, and varicella) and infl uenza as recommended by the American College of Obstetricians and Gynecologists and the European Board and College of Obstetrics and Gynecology [4] .
MATERIAL AND METHODS
Th e retrospective study includes data from 417 autopsy protocols of all the fetuses and neonates between 22 weeks of gestation and < 7 days postpartum in Latvia from 2013 to 2015. Out of all the autopsy protocols, we selected the ones where the cause of death was infection. We analysed such parameters as location, the perinatal period, weeks of gestation, sex, results of histological examination of the placenta. Aft erwards, descriptive statistical analysis was performed using the program MS Excel. Th e study was approved by the Riga Stradiņš University Ethics Committee.
RESULTS

Perinatal mortality in Latvia
In Latvia, most of the stillbirths and early neonatal deaths took place in Perinatal Care Units, approximately half of them, in the Perinatal Care Units in Riga (i.e. Riga Stradiņš Clinical University Hospital and Riga Maternity Hospital -in 2013 -53.6% (n=75), in 2014 -57.2% (n=79) and in 2015 -48.2% (n=67). About 5% of perinatal deaths took place in the Children's Clinical University Hospital Neonatal Intensive Care Unit -3.6% (n=5), 2.9% (n=4) and 5.8% (n=8) from 2013 to 2015 respectively. From 2013 to 2015, 67.1% (n=94), 63.8% (n=88) and 59.0% (n=82) of perinatal deaths were antenatal. Th e highest mortality was found in those born preterm (Fig. 1) -the same is found in literature. About one third of perinatal deaths each year are seen in groups of extremely preterm babies (i.e. the 22 nd -27 th+6 weeks of gestation). More than a half of the patients were male -in 2013 -56.4% (n=79), in 2014 -59.4% (n=82) and in 2015 -59.0% (n=82) of the cases. One case of indefinite sex was found in 2015.
Th e three leading causes of perinatal mortality in Latvia were antenatal fetal asphyxia (i.e. stillborn), infections and congenital anomalies, including chromosomal defects, congenital heart defects, congenital central nervous system defects, etc. Figure 2 shows that, over the years, perinatal mortality caused by antenatal fetal asphyxia has been decreasing. In 2015, histological examination of the placenta was performed in 73.5% (n=102) of cases. In the previous years, the rate of histological examination was lower -in 2013 it was 47.1% (n=66) and in 2014 -64.9% (n=87) of cases. Out of all the cases, chorioamnionitis was found in 39% (n=26), 38% (n=33) and 56% (n=57) in from 2013 to 2015 respectively (Fig. 3) 
Infection-caused perinatal mortality
Th rough the years, the total number of perinatal mortality cases has remained approximately the same, but there has been an increase in infection-caused deaths, with the highest number in 2015 (Fig. 4) .
Infection-caused perinatal mortality was more common in extremely preterm infants, followed by those born at term. In the preterm group, infection could be either the direct cause of death or the cause of premature labour resulting in other life-threatening conditions of prematurity (Fig. 5) .
Sex distribution in this category was the same as in overall perinatal mortality, that is -mortality due to infections is more common in males. From 2013 to 2015 -58.1% (n=25), 55.3% (n=26) and 58.9% (n=43) of patients were male.
Histology of placenta had been made in most cases of infection-caused perinatal mortality, and in about 90% of cases infl ammatory processes like various stages of chorioamnionitis, umbilical arteritis, phlebitis and funisitis were found (Fig. 6 ). All the cases of chorioamnionitis were included in this study as infection-caused deaths. Among various infectioncaused pathologies, the most common was intrauterine pneumonia -33% (n=14) in 2013, 9% (n=4) in 2014 and 29% (n=21) in 2015 (Fig. 7) . Early-onset neonatal sepsis and meconium aspiration pneumonia were less common. Th e incidence of earlyonset neonatal sepsis in 2013 was 5% (n=2), in 2014 -2% (n=1), and in 2015 it was 1% (n=1). Meconium aspiration pneumonia was the cause of death in 2% (n=1) of cases in 2013, 4% (n=2) of cases in 2014 and 4% (n=3) of cases in 2015. In 2014, there was one case of TORCH syndrome (i.e. a complex described by clinically similar congenital infections caused by Toxoplasma gondii, rubella virus, cytomegalovirus, and herpes simplex virus, types 1 and 2), and in 2015, one case of syphilis and one case of cytomegalovirus.
DISCUSSION
Half of all the perinatal deaths took place in the Perinatal Care Units in Riga, mainly because these hospitals are in the capital of Latvia with the highest population, and one of the hospitals is a third-level perinatal care centre where complicated pregnancies and labours take place. Children's Clinical University Hospital had the lowest number of cases because usually newborns are transferred to this hospital seven days postpartum, and only severe cases when special medical care must be provided are transferred immediately aft er birth.
Th e decrease in deaths caused by antenatal fetal asphyxia may be explained by the fact that in November 2012 the Latvian Society of Neonatologists published recommendations for neonatal hypothermia, thereby increasing neonatal survival [3] .
In the three-year period from 2013 to 2015, infection was the cause of death in 39% of all the cases, including those where infl ammation in the placenta (e.g. chorioamnionitis) was found. To consider placental infection as a cause of stillbirth, there should be placental involvement or damage. Th erefore, histological examination of the placenta should be performed in all the cases of stillbirths, to rule out infection as the cause of fetal death [2] .
In Europe, fetal mortality rates range from 1.5 per 1000 live births in the Czech Republic to 4.3 per 1000 live births in France, with the highest mortality rates (in France, Latvia, Brussels, Romania, and the countries of the UK) being approximately three times higher than the lowest rates [1] . In our study, there were 98 fetal deaths in 2015. Th e data of the Statistical Yearbook of Health Care in Latvia show that in 2015 there were 21,720 live births and stillbirths in Latvia, therefore, the fetal mortality rate in Latvia was 4.5 per 1000 live births. In 2014 there were 101 fetal deaths, that is 4.7 per 1000 live births, but in 2013 when there were 110 fetal deaths -the fetal mortality was 5.4 per 1000 live births, according to our data and the data from the Statistical Yearbook of Health Care in Latvia [11] .
Infl ammation was more common in extremely preterm infants. In 2015, patients born in the 22 nd -27 th+6 weeks of gestation made 50% of infection cases, and all preterm babies born at < 37 weeks of gestation -68% of cases. Results from 2014 show that 77% of cases were babies born preterm, and less than one third of cases -extremely preterm babies. In 2013, 86% were preterm babies, and 42% of cases were babies born in the 22 nd -27 th+6 weeks of gestation. Th ese results are similar to literature data that claim that almost 80% of stillbirths are preterm and about half of all stillbirths occur prior to 28 weeks [2] .
Th e fact that in 2015 there was a decrease in the rate of mortality in postnatal period might be explained by better intrapartum and postpartum treatment with antibiotics.
Th e most common pathology caused by infection in our study was intrauterine pneumonia -about one third of cases, which is similar to literature data. In a review of nine studies where autopsy fi ndings were described, the incidence of pneumonia in stillborn groups was 15-38%, but in live-born neonates the incidence was 20-32% [12] .
Infection of the membranes oft en associated with histologic chorioamnionitis frequently appears to be the cause of the preterm labour [2] . Th erefore, histology of the placenta should be performed in all the cases of perinatal death so that chorioamnionitis could be excluded as the cause of death. Although the rate of examination in Latvia has increased in the past few years, it is still low -73.5%.
